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Abstract: This contribution proposes a new use case, and potential requirements, for FS_VMR (TR 22.839, v.020).
---------- New Use Case [All new text] ----------
5.x
Simultaneous connectivity via multiple mobile BS relays
5.x.1
Description

In certain scenarios, where the UE is in the proximity of multiple mobile BS relays, it maybe convenient to use simultaneous connectivity to the macro RAN via more than one BS relay, e.g.  to improve data rate, latency and/or increase communication reliability or robustness.
One example, already described in other use case (sec 5.11.2.2), is the outdoor sport race/event, where 5G UEs (e.g. cameras), mounted on motorbikes’ following the race, transmit real-time video via relays mounted on alongside vehicles, e.g. provided by the event organizer or TV broadcaster. 
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Fig. 5.x-1 Single radio link via mobile BS relay

In this scenario, depending on the radio conditions, required QoS, and available itinerary information, e.g. on number of vehicles with onboard relays planned to follow the race (maybe different in different parts of the itinerary), the network can decide to exploit simultaneous UE connectivity via two nearby mobile relays, if/when suitable.
5.x.2
Pre-conditions

5G UEs/cameras, and mobile BS relays mounted on vehicles, are provided by a local TV broadcaster, all pre-provisioned and configured to connect to a certain 5G PLMN network, with a sufficient RAN coverage for the mobile BS relays via dedicated donor RAN nodes covering the sport race itinerary. It is assumed that both relays and donor RAN nodes are part of the same PLMN.
5.x.3
Service Flows

1. The race is ongoing, and a certain UE (camera) is connected via one mobile BS relay mounted on a surrounding vehicle (from the TV broadcaster), as shown in figure 1.

2. After a while, e.g. when the road size get larger, a second vehicle, equipped with a mobile BS relay from the TV broadcaster, approaches the peloton and the UE. 
RAN, based on RF measurements, mobility configuration, or other available information (e,g, the identified additional vehicle will be within a close distance from the UE for a certain amount of time/itinerary), decides to add a simultaneous radio link, for that UE, via the second vehicle’s mobile relay . 
The two simultaneous mobile relay links could be connected to the same or different donor RAN node, as illustrated below.
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Fig. 5.x-2 Simultaneous radio links via multiple mobile BS relays
3. Later on, e.g. when the road gets narrower and/or one of the vehicles moves away from the UE, the RAN may remove the corresponding mobile BS relay link.
5.x.4
Post-conditions

UE connectivity and performance can exploit more robust and better performance using simultaneous mobile BS relay links, when multiple nearby vehicles are available.
5.x.5
Existing features partly or fully covering the use case functionality
Maybe partly covered by existing IAB, and related DC/CA functionalities, which do not assume full mobility of the relay nodes.
5.x.6
Potential New Requirements needed to support the use case
[PR 5.x-001] The 5G system shall be able to support simultaneous UE connectivity to RAN using multiple access links provided via different mobile base station relays (e.g. mounted on different vehicles). 
NOTE 1: the above requirement covers scenarios were the UE access links (via the mobile BS relays) could be connected to the same or different RAN node(s), assuming both relay and donor RAN node(s) belong to the same PLMN,
NOTE 2: the above requirement includes supporting efficient addition and removal of a simultaneous access link via a mobile base station relay, while the UE is connected to the RAN via another mobile base station relay.

[PR 5.x-001] The 5G system shall be able to support, for a UE simultaneously connected to RAN via different mobile base station relays (e.g. mounted on vehicles), service continuity during various mobility events, e.g. when the connected mobile BS relays and/or the macro donor node(s) change. 
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